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search over the whole of the claimed scope is impossible. Consequently, 
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compounds/products/methods in which A of the first structure of claim 1 
is chosen from the possibilities of claim 11, that is, A is restricted to 
be: Globo-H. fucosyl GMl, KH-1, glycophorin, N3, Tn, TF, STN, (2,3)ST, 
2,6-STn, and Ley; and R of the first structure of claim 1 is chosen from: 
allyl, -CH2CH(C02R')(NHR'*), wherein R' or R" are each independently 
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peptide, or lipid linked to N directly or through a crosslinker. 
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the case irrespective of whether or not the claims are amended following 
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Compounds, methods of synthesis and uses related to the 
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as defined in claim 1 (as limited according to article 
17(2) (a) PCT). 
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Compounds, methods of synthesis and uses related to the 
first structural formula of claim 1 where A is Tn and R is 
as defined in claim 1 (as limited according to article 
17(2) (a) PCT). 
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as defined in claim 1 (as limited according to article 
17(2) (a) PCT). 
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5 hydrogen, CHO, COOR", or a substituted or unsubstituted linear or branched chain alkyl, 
arylalkyl or aryl group or a saccharide moiety having the structure: 




w 



10 wherein Y and Z are independently NH or O; wherein k, 1, r, s, t, u, v and w are 

each independently 0, 1 or 2; wherein Rio, Ru, R12, Rn, Rm and R15 are each 
independently hydrogen, OH, OR'", NH2, NHCOR'", F, CH2OH, CH20R"\ or a 
substituted or unsubstituted linear or branched chain alkyl, (mono-, di- or 
tri)hydroxyalkyl, (mono-, di- or tri)acyloxyalkyl, arylalkyl or aryl group; wherein R16 is 

15 hydrogen, COOH, COOR", CONHR", a substituted or unsubstituted linear or branched 
chain alkyl or aryl group; wherein R"' is hydrogen, CHO, COOR*^, or a substituted or 
unsubstituted Imear or branched chain alkyl, arylalkyl or aryl group; and wherein R" and 
R*^ are each independently H, or a substituted or unsubstituted linear or branched chain 
alkyl, arylalkyl or aryl group, with the proviso that if A is KH-1, N3, Globo-H, 

20 glycophorin, Tn, TF, STN, (2,3)ST, 2,6-STn or Le^, and A is a-O-linked, then n is at 
least 1. 

2, The compound of claim 1, wherein R is allyl. 
25 3. The compoimd of claim 1, wherein n is 1 and R is allyl. 

4. The compoimd of claim 1 , wherein n is 2, and R is allyl. 

5. The compound of claim 1, wherein R is NHR"*, and wherein the protein R"* is 
30 KLH or Bovine Serine Albumin, whereby said compound is a glycoconjugate. 
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I 



5 

6. The compound of claim 1 , wherein R is NHR'", and wherein the lipid R'" is 
PamCys, whereby said compoimd is a glycoconjugate. 

7. The compound of claim 1 , wherein R is CH2CH(C02R')(NHR") and the resulting 
1 0 glycopeptide has the structure: 



CO2R' 

NHR" 



8; The compound of claim 7 wherein n is 3. 

15 

9. The compound of claim 7, wherein R' and R" are each hydrogen or a protecting 
group. 

10. The compound of claim 9, wherein R' and R" are each protecting groups 

20 independently selected from the group consisting of Fmoc, acetyl, Boc, Nbutyl and TSE. 

11. The compound of claim 1 , 4, 7 or 8, or the glycoconjugate of claim 5 or 6, 
wherein the carbohydrate determinant is selected from the group consisting of Globo-H, 
fiicosyl GMl, KH-1, glycophorin, N3,Tn, TF, STN. (2,3)ST. 2,6-STn, and Le^. 

25 

1 2. The compound or glycoconjugate of claim 1 1 , wherein A is the carbohydrate 
determinant fucosyl GMl having the structure: 
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OR- 



OK 




\ OR' 
OR' 



OR' 

'RWii(.\ 
•HOm^ NHR" 



wherein each occurrence 
wherein each occurrence 



of R' is independently hydrogen or a protecting group; and 

of R" is independently hydrogen or a nitrogen protecting group. 



n. Tl.e compound or glycoconjugate of claim 1 1 . wherein A is the carbohydrate 
determinant Globo-H having the structure: 



or; ^or" 




HaC-^^^O^OR- 

loR' 
R'O 



OR' 



OR' 



wherein each occurrence of R' is independently hydrogen or a protecting group, and 
wherein R" is hydrogen or a nitrogen protecting group. 



14. 



A method for the synthesis of complex carbohydrates comprising: 

(a) providing a carbohydrate acceptor having a reducing end alkenyl group; 

(b) providing a suitable donor compound; and 
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(c) coupling said donor and acceptor under conditions to generate an alkenyl 
glycoside. 

,5 Tie method of claim 14. «her=in 4e s«p of providing a carbohydrau acceptor 
having a reducmg end alkenyl group comprises providing an acceptor havmg the 

structure: 



Me02C 




AcO 



and n is 0-8, and wherein the step of providing a 



wherein P is a protecting group 
suitable donor compound comprising providing a donor having the stmomre: 



15 





SB 




NHS02Ph 



OP 



OP 



OP 



wherein n U 0-8, and wherein P is a protecting group. 



,6 The method of claim 14, wherein the step of providing a carbohydrate acceptor 
having a reducing end alkenyl group comprises providing an acceptor having the 

20 structure: 
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v^herein P is a protecting group and n is 0-8, and wherein the step of providing a 
suitable donor compound comprising providing a donor having the structure: 




SEt 



NHSOaPh 



I OP 
OP 



wherein n is 0-8 and P is a protectmg group. 

17. A method for the synthesis of a glycoamino acid comprising the steps of: 
(a) providing an alkenyl glycoside having the structure: 



and reacting said alkenyl glycoside under suitable conditions to generate 
enamide ester having the structure: 



an 
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NHR" 



CO2R' 



(b) reacting said enamide ester under suitable conditions to generate a 
glycoamino acid having the structure: 



CO2R' 



NHR" 



wherein, for each of the structures above, n is 0-8, wherein A is a carbohydrate domain 
having the structure: 




wherein a, b, c, d. e, f, g, h. i, x. y and z are independently 0, 1 , 2 or 3. with the 
proviso that x, y and z are not simultaneously 0; wherein Ro is hydrogen, a Imear or 
branched chain alkyl, acyl, arylalkyl or aryl group; wherein R,, R2, R3. R4 . Rs, R^ , R7, 
R, and are each independently hydrogen, OH, OR', NH„ NHCOR', F, CH.OH, 
CH2OR' a substituted or unsubstituted linear or branched chain alkyl, (mono-, di- or 
tri)hydroxyalkyl, (mono-, di- or tri)acyloxyalkyl, arylalkyl or aryl group; wherein R" is 
hydrogen, CHO, COOR", or a substituted or unsubstituted linear or branched cham alkyl, 
arylalkyl or aryl group or a saccharide moiety having the structure: 
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10 



15 



- i,ir«;tuvandware each 
. J ^«T,tW>JT4orO' wheremk, 1, r, s,x, u, 

therein Y and Z are mdependendy NH or O. each indcpendenUy 

hydrogen. OH. 0R'». NH. KHCOR" . ^■^^^^^^''^ '^.^.^oM (mono-, di- 
^.sdtuted linear or branched chan, alkyU (™no • ^ ' ^^^^H, 
. ..)acy,o,cyal.y.. ary.*. or ary. .cup; — ^ ^. 

Wherein R'" is hydrogen, CHO. COOR ^^^^ 
..anched chain alkyl, arylalicyl or aryl ^^^^'^^J^^^ alkyl, 
independently H, or a substituted or unsubst.tuted hnear 

arylalkyl or aryl group; p •. and R" are each independently 

and wherein for the glycoamino aad structure R and R 

protecting group or hydrogen. 



20 



25 



,3 ^e nrerhod of c.ainr H. where. *e carhohydrare -—-^37;^^. 
N3.Tn,2,6-STn,andTF. 

^T,«v.vrlrate determinant having the 
„. The method of elaim 18, wherein A.s a carbohydrate d 

Structure: 



30 
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OR' 



OR* 



OK 




r 

OR' 



RO*i^ NHR" 



•RO 



wherein each occurrence of R' is independently hydrogen or a protecting group; and 
wherein each occurrence of R" is independently hydrogen or a nitrogen protecting group. 



20. The 
structure: 



method of claim 18, wherein A is a carbohydrate determinant having the 



OR' 



R'O 



OR- OR' -OR- 




H3c-r^;o;^oR' 

For* 

RO 



wherein each occurrence of R is independently hydrogen or a protecting group, and 
wherein R" is hydrogen or a nitrogen protecting group. 

21 m method of claim 17, wherein the step of reacting an alkenyl glycoside under 
suitable conditions to generate an enamide ester comprises reacting an alkenyl glycoside 
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first under oxidative cleavage conditions and second under olefination conditions inthe 
presence of base and phosphonate to generate an enamide ester. 

22. The method of claim 21. wherein said oxidative cleavage conditions comprise 
ozonolysis, and wherein the base is tetramethylguanidine. 

23 The method of claim 21, wherein said oxidative cleavage conditions are Os04 and 
periodate, or OsO^ and Pb(OAc). and wherein the base is lithium t-butoxide or lithium 
hexamethyl disilylazide. 

24 The method of claim 17. wherein the step of reacting said enamide ester under 
suitable conditions to generate a glycoamino acid comprises reacting said enamide ester 
under hydrogenation conditions and subsequent reaction under deprotection conditions to 
generate a glycoamino acid. 

25. The method of claim 24, wherein said hydrogenation is achieved via asymmetric 

hydrogenation. 

26. The method of claim 25. wherein said asymmetric hydrogenation is achieved by 
utilizing an ethyl DuPHOS catalyst precursor. 



27. 



^, A multi-antigenic glycopeptide comprising a peptidic backbone made up of at 
least three amino acids, wherein one or more of said amino acids are substituted wath an 
n-alkyl glycosidic moiety having the structure: 



peptide 
backbone 



0 



wherein each occurrence of A is a carbohydrate determinant having the structure: 
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10 




• ^ H e f e h i X y and z are independently 0, 1, 2 or 3, with the proviso 
wherein a, b, c, d, e, t, g, n, 1, X, y diiu ^ ^ 

that X y and z are not simultaneously 0; wherein Ro is hydrogen, a hnear or branched 
chain'allcyl. acyl, arylallcyl or aryl group; Wherein R.^^^^^^^^ 
are each independently hydrogen. OH. OR', NH. NHCOR'. F. CH.OH, CH.OR . a 
substituted or unsubstituted linear or branched chain alkyl, (mono-, di- or 
tri)hydroxyall:yl, (mono-, di- or tri)acyloxyalkyl. arylallcyl or aryl group; — 
hydrogen, CHO, COOR", or a substituted or unsubstituted linear or branched cham alkyl, 
arylalkyl or aryl group or a saccharide moiety having the structure: 




15 



20 



wherem Y and Z arc independently NH or O; therein k. 1, r, s, t, u, v and w are 
each independently 0, 1 or 2; wherein R,o, Kn, Ru, R.3. R» and R„ are each 
independently hydrogen. OH. OR'". NH. NHCOR». F. CH.OH. CH.OR .era 
substituted or unsubstituted linear or branched chain alkyl. (mono-, dt- or 

triihydroxyalUyl, (mono-, di- or .H)acy.oxyalkyl. arylalkyl or aryl group; wherem R. 
hydrogen C00H.COOR". CONHR». a substituted or unsubstituted linear or branched 
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10 



chain alM or axyl group; wherein R'" is hydrogen. CHO. COOR". or a subsu»«i or 
unsubstin..ed linear or branched chain alkyl. arylalkyl or aryl group-, and wh=re„ R and 
Riv are each independently H, or a substituted or unsubsUtuted linear or branched cham 

alkyl, arylalkyl or aryl group; 

wherein each occurrence of n is independenUy 0-8, whereby, if for each 
occurrence of n, n - 0. at least one occurrence of A has a different structure from other 
occurrences of A; and wherein the n-alkyl glyoosidic moiety is either cc- or P-lWced to an 

amino acid. 

28. The glycopeptide of claim 27, wherein said glycopeptide is a construct having the 
15 structure: 



AcHN 



wherein the linker is either a &ee carboxylic acid. (carboxamido)alkyl carboxanude. 
MBS primary carboxamide. mono- or dialkyl carboxamide. mono- or 
diarylcarboxamide, linear or branched chain (carboxy)alkyl carboxamide. linear or 
branched chain (alkoxycarbonyDalkyl-carboxamide. linear or branched cham 
(carboxyj^lalkylcarboxamide. linear or branched cha^ 

(alkoxycarbonyl)alkylcarboxamide. an oligoester fragment comprising from 2 toabont 20 
hydroxy acyl residues, a peptidic ftagmen. comprising from 2 to about 20 amino acyl 
residues, or a linear or branched chain alkyl or aryl carboxylic ester; wherein the earner ,3 
a protein or lipid; wherein m is 1. 2 or 3; wherein R., R, and Rc are each independently 
H or methyl; and wherein Re and Rp are each independently an alkyl glycostdtc 
moiety having the structure: 



20 



25 
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wherein each occutience of A is indcpendemly selected ftom a carbohydrate domain 
having the structure: 



10 



15 



20 




wherein a. b, c, d, e, f, g. h, i, x. y and z are independently 0, 1 , 2 or 3, with the 
proviso that x, y and z are not simultaneously 0; wherein the carbohydrate domain is 
linked to the respective amino acyl or hydroxy acyl residue by substitution of a side 
group substituent selected from the group consisting of OH. COOH and NH.; wherein Ro 
is hydrogen, a linear or branched chain alkyl. acyl. arylalkyl or aryl group; wherein Ru 
R2, R3. R4 , Rs, R6 , R7, Rs and R9 are each independently hydrogen, OH. OR', NH2, 
NHCOR', F, CH2OH, CH2OR', a substituted or unsubstituted linear or branched chain 
alkyl, (monL, di- or tri)hydroxyalkyl. (mono-, di- or tri)acylQxyalkyl. arylalkyl or aryl 
group; wherein R' is hydrogen. CHO. COOR". or a substituted or unsubstituted linear or 
branched chain alkyl. arylalkyl or aryl group or a saccharide moiety having the structure: 
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Wherein Y and Z are independently NH or O; wherein k, 1. r, s, t. u, v and w are 
each independently 0, 1 or 2; wherein R,o, Rii. ^n, Ri3. Rh and R.s are each 
independently hydrogen, OH, OR-, NH., NHCOR"', F, CH.OH. CH.OR'", or a 
substituted or unsubstituted linear or branched chain alkyl, (mono-, di- or 
tri)hydroxyalkyl, (mono-, di- or tri)acyloxy alkyl. arylalkyl or aryl group; wherein R,e is 
hydrogen COOH, COOR», CONHR", a substituted or unsubstituted linear or branched 
chain alkyl or aryl group; wherein R^ is hydrogen, CHO, COOR^ or a substituted or 
unsubstituted linear or branched chain alkyl, arylalkyl or aryl group; and wherem R" and 

R'v are each independently H, or a substituted or unsubstituted linear or branched chain 

alkyl, arylalkyl or aryl group; and 

wherein each occurrence of n is independently 0-8, whereby, if for each 

occurrence of n, n = 0, at least one occurrence of A has a different structure from other 

occurrences of A; and wherein the n-alkyl glycosidic moiety is either a- or p-linked to an 

amino acid. 

29. The compound of claim 27 or the construct of 28 , wherein each occurrence of A 
is independenUy Globo-H, fucosyl GMl, KH-1, glycophorin, Le>" N3. Tn, 2,6-STn. 
(2,3)ST, or TF. 

30. The construct of claim 28, wherein said compound has three occurrences of A 
comprising Tn, Globo-H and Le^ 

31. The compound of claim 27 or the construct of claim 28, wherein at least one 
occurrence of A is a carbohydrate determinant having the structure: 
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OR' 




r OR* 

OR' 



row/ NHR'* 



•ro 



wherein each occurrence of R' is independently hydrogen or a protecting group; and 
wherein each occurrence of R" is independently hydrogen or a nitrogen protecting group. 

32. The compound of claim 27 or the construct of claim 28. wherein at least one 
occurrence of A is a carbohydrate determinant having the stnicture: 



OR* 



R'O 



H3C 



or; ^or' 




I OR' 
R'O 



OR' 



OR' 



wherein each occurrence of R' is independently hydrogen or a protecting group; and 
wherein R" is hydrogen or a nitrogen protecting group. 



33 . A synthetic construct having the structure : 
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wherein A is a carbohydrate domain having the structure: 




wherein a, b, c, d, e, f. g. h, i, x, y and z are independently 0, 1. 2 or 3. with the 
proviso that x, y and z are not simultaneously 0; wherein Ro is hydrogen, a hnear or 
branched chain alkyl, acyl. arylalkyl or aryl group; wherein R„ R2, R3, R4 . Rs, R. , R7. 
R, and R, are each independently hydrogen. OH. OR*, NH^, NHCOR>, F, CH2OH. 
CHaOR' a substituted or unsubstituted linear or branched chain alkyl. (mono-, di- or 
trDhydroxyalkyl. (mono-, di- or tri)acyloxyalkyl, arylalkyl or aryl group; wherem R' .s 
hydrogen, CHO. COOR«, or a substituted or unsubstituted linear or branched cha,n alkyl. 
arylalkyl or aryl group or a saccharide moiety having the structure: 
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Ro- 




10 



15 



Wherein Y and Z are independently NH or O; wherein k. 1, r, s, t, u, v and w are each 
independently 0, 1 or 2; wherein R.o, Rn, Rn, R.3. Ru and R.s are each independently 
hydrogen, OH, OR"', NH^, NHCOR", F, CH.OH, CH^OR'", or a substituted or 
unsubstituted linear or branched chain alkyl, (mono-, di- or tri)hydroxyalkyl, (mono-, di- 
or tri)acyloxyalkyl, arylalkyl or aryl group; wherein R.6 is hydrogen, COOH, COOR", 
CONHR". a substituted or unsubstituted linear or branched chain alkyl or aryl group; 
wherein R" is hydrogen. CHO, COOR\ or a substituted or unsubstituted linear or 
branched chain alkyl, arylalkyl or aryl group; and wherein R" and K" are each 
independently H, or a substituted or unsubstituted linear or branched chain alkyl. 

arylalkyl or aryl group; 

wherein n is 0-8; wherein the carrier a lipid or protein linked directly or through a 

crosslinker; and wherein m is in the range of 20 to 600. 



20 34. 



The constmct of claim 33. wherein m is in the range of 200 to 600. 



35. The construct of claim 33. wherein n is 4. 



36 The construct of claim 33. wherein the carbohydrate determinant is selected from 
25 the group consisting of Globo-H. fucosyl GMl. KH-1, glycophorin. STN, (2,3)ST. 2,6- 
STn, N3, Tn, TF and Le^. 



30 



37. The construct 
the structure: 



of claim 33 or 35, wherein A is a carbohydrate determinant, having 
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OR' 



H3C 




1 OR' 
OR' 



OR' 

*RCV/,..I 
'ROwY NHR" 

'RO* 



wherein each occurrence of R' is independently hydrogen or a protecting group; and 
wherein each occurrence of R" is independently hydrogen or a nitrogen protectmg group. 



38. The construct 
the structure: 



of claim 33 or 35, wherein A is a carbohydrate determinant, having 



OR' ^OR' or; OR' 



OR* 



n NHR" 




HsC-r^ISI^^OR' 

I OR' 
R'O 



R'O 



OR' 



OR' 




OR' 



wherein each occurrence of R' is independently hydrogen or a protecting group; and 
wherein R" is hydrogen or a nitrogen protecting group. 
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5 39. A phannaceutical composition compnsmg: 

a compound or construct of claim I or 27, and 
apharmaceutically suitable carrier. 

40 A method of treating cancer in a subject suffering therefrom comprising: 
' admimsteringtoasubjectatherapeuticallyeifectiveamountofacompoundor 

construct of claim 1 or 27, 

and a pharmaceutically suitable carrier. 

41 . The method of claim 40, wherein said method comprises preventing the 
recurrence of cancer in a subject. 



15 



20 



25 



42. -tte me*od of daim 40 or 41. ftrther co:.prising co-a<taims,ering one or mor« 
inmiunological adjuvants. 

43. TT,. mc*od of claim 42. wtarain a, leas, one of said one or more immunologioal 
adjuvants is a saponin adjuvant. 

44. The method of claim 43, wherein said saponin adjuvant is GPI-0100. 

45. . Tl.emethodofclaim42,whereinatleastoneofsaidoneormoreimmunological 
adjuvants is bacteria or liposomes. 

46. The method of claim 45. wherein the immunological adjuvant is SalmoneUa 
minnesota cells, bacille Calmette-Guerin or QS21 . 



30 



47. The 



method of claim 40 or 41 , wherein the cancer is a solid tumor. 



48 -n.e method of claim 40 or 41, wherein the subject is in clinical remission, , 
where the subject has been treated by surgery, has limited unresected disease. 



35 
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49. A method of inducing antibodies in a subject, wherein the antibodies are capable 
of specifically binding with tumor cells, which comprises administering to the subject an 
amount of a compound or construct of claim 1 or 27 effective to induce the antibodies. 

50. The method of claim 49. further comprising co-administering one or more 
immunological adjuvants. 

51. The method of claim 50, wherein at least one of said one or more immunological 
adjuvants is a saponin adjuvant. 



52. 



The method of claim 51, wherein said saponin adjuvant is GPI-0100. 



53. The method of claim 49, wherein at least one of said one or more immunological 
adjuvants is bacteria or liposomes. 

54. The method of claim 53, wherein the immunological adjuvant is Salmonella 
minnesota cells, bacille Caknette-Guerin or QS21. 

55. The method of claim 49, wherein the subject is in clinical remission, or where the 
subject has been treated by surgery, has limited unresected disease. 
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